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Abstract-Indoor wireless network connectivity is strongly influenced by the presence of 
interference. Usually transmitted signal can be received in free space or by more than one 
pathway, because the effects of multipath propagation such as reflection, refraction and 
scattering of radio waves by the structure of the building, and these effects may be a 
phenomenon called multipath fading. Multipath Fading is triggered by the presence of loads 
and very high performance. Propagation model based on user capacity has been identified 
for possible outcomes, which provide the propagation characteristics as the initial 
evaluation. Two wireless propagation models, namely empirical and theoretical models 
related to the coverage, capacity and performance of wireless network users. Empirical and 
theoretical models used for laying planning system. In addition, this comparison can help to 
identify the accuracy of the survey measurements when wireless indoor monitoring and it 
can help to provide an estimate of the coverage and performance of wireless networks in the 
form of a new topology, along with contour display. Optimization of the planning system 
laying Wi-Fi user capacity planned by generating an average RSSI reaches -40 dbm to -55 
dbm with power 17-18 dbm and canals that channel 1 is applied to 11 non-overlapping in 
the network design consisting of AP in the adjacent lot. The optimization results are 
reflected in the new topology along with contour display and spread throughout the area. 
 
Keywords-interference, empirical models, theoretical models, laying planning system, user 
capacity, the average RSSI 
 
Introduction 
Wireless network in the room with 
loads and high performance is strongly 
influenced by the presence of 
interference. In addressing the need for 
optimization of interference to create a 
reliable communication. Application of 
optimization using two models of 
propagation are theoretical models and 
empirical models with calculations based 
on user capacity. Theoretical model of the 
measurement of the propagation aspects 
of the wireless network that includes the 
number of transmitter (access point), free 
space loss, Received Signal stength 
(RSSI), coverage can be served, measure 
the attenuation barrier (concrete walls, 
soft partitions, doors, floors). Empirical 
model of the monitoring is done directly 
to obtain the actual field data. Force 
measurement data wireless network in the 
form of received power level is used for 
optimization, the new topology is 
accompanied by tissue contour display. 
On the basis of the above 
description, proposal writing this thesis 
will discuss how 
WIRELESS NETWORK DESIGN WITH 
HIGH PERFORMANCE(Case study at 
Program 
TeknologiInformasidanIlmuKomputer, 
UniversitasBrawijaya, PTIIK-UB) with 
measurement and analysis to determine 
feasibility based on user capacity. And is 
expected to provide a reference for the 
application in the case study so that 
wireless network services can be 
implemented properly. 
 
1. Wifi Concept 
Wireless  Local  Area  Network  
(WLAN)  is a flexible data 
communication system, can be 
implemented as an extension or as an 
alternative to a wired LAN 
[2].Distribution processes Wi-Fi signal 
can not be separated from the propagation 
aspects. WLAN propagation aspect is 
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everything that happens in wireless signal 
when the signal goes from one point to 
another [7].Two wireless propagation 
models, namely empirical and theoretical 
models related to coverage, overlapping 
channels, and wireless network 
performance, applying IEEE802.11 a / b / 
g / n [1]. Planning is based on a 
theoretical model (measurement) and 
empirical models (monitoring). 
Measurement criteria on the theoretical 
aspects of the propagation models[2] : the 
number of transmitter (accesspoint), the 
calculation of free space loss, Received 
Signal stength (RSSI), coverage can be 
served, measure attenuation in the barrier 
(concrete walls, soft partitions, doors, 
floors). 
 
2. Building a 802.11-Based Wireless 
Networks 
To build an 802.11-based wireless 
networks, requires an understanding of 
the following factors: 
•  Channel Selection 
To avoid interference, the network 
requires a minimum distance of the center 
frequency of the channel [6]. 
 
Figure 1. the distribution channel 
Sources: [6] 
 
 Calculation of Number of Access 
Point 
Number of AP can also be viewed 
from the user capacity [2]: 
𝑁𝐴𝑃 =  
𝐵𝑊𝑢𝑠𝑒𝑟  𝑥 𝑁𝑢𝑠𝑒𝑟  𝑥 𝐴𝑐𝑡𝑖𝑣𝑖𝑡𝑦
%𝐸𝑓𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦  𝑥  𝐴𝑠𝑠𝑜𝑐𝑖𝑎𝑡𝑖𝑜𝑛  𝑅𝑎𝑡𝑒
(2) 
Description: 
BW user: Bandwidth required 
@user. 
N user : The number of users in 
area. 
%Activity: The number of active 
users 
%Eficiency: Eficiency channel  
 
3. Measurement Power Wireless 
Networks 
Measurements were made with the 
application of empirical models 
(monitoring) throughout the area by using 
the Ekahau software and NetSurveyor. 
From the empirical results, field data 
obtained was then measured using a 
theoretical model (calculation) based on 
propagation aspects.Strength of wireless 
networks in the form of received power 
level is based on a comparison of the two 
models of the propagation. 
 
5. Measurement And Design 
Design process of the measurement 
results for area optimization of wireless 
network coverage in indoor building case 
studies PTIIK UB. Measurement process 
based on the capacity of a wireless 
network power user. 
So that the estimated number of 
transmitters that will be tailored to the 
user based on the calculation capacity of 
the existing circumstances. 
 Library building3rd floor 
Signal strength based on user capacity 
 
Table 1. Specifications Transmitter 
for Library building 3rd floor 
 
 
 
 
 
 
 Library building 5th floor 
Signal strength based on user capacity 
Table 2. Specifications 
Transmitter for Library building 
5th floor 
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 PTIIK-A 1st Floor 
Signal strength based on user 
capacity 
Table 3. Specifications Transmitter 
for PTIIK-A 1
st
 Floor 
 
 
 
 
 PTIIK-A Building 2nd Floor 
Signal strength based on user 
capacity 
Table 4. Specifications Transmitter 
for PTIIK-A 2n floor 
 
 
 
 PTIIK-B Building 
Signal strength based on user 
capacity 
 
Table 5. Specifications Transmitter 
for B Building 
 
 
 
6. Implementation 
In this chapter contains the 
implementation of the simulated design. 
Implementation can be done after 
observing aspects of propagation in 
PTIIK, namely the application of 
empirical and theoretical models. Design 
which then be implemented in the 
simulation, done by measuring and set up 
a wireless network strength spread across 
the area to the extent expected (-75 dB).  
To determine the capacity of the 
wireless network, the throughput needs to 
be determined as a trade off quality of 
service to users. With specified minimum 
throughput of 100 Kbps, while the actual 
throughput of the WLAN itself is 24.7 
Mbps. 
Here's the calculation to get 
maximum number of active users that can 
be served by 1 AP: 
 
 
 
 
 
 
 
 
 
So the% of active users: 
247
150
 
=  1,64 = 164 % 
 
So the bandwidth @ user @ AP =
user
Datarate
max
)2/(  = 
247
)2/54000(  = 109,3 Kbps 
 
So the number of AP can be calculated as 
follows: 
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𝑁𝐴𝑃
=  
𝐵𝑊𝑢𝑠𝑒𝑟 𝑥𝑁𝑢𝑠𝑒𝑟 𝑥𝐴𝑐𝑡𝑖𝑣𝑖𝑡𝑦
%𝐸𝑓𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦𝑥𝐴𝑠𝑠𝑜𝑐𝑖𝑎𝑡𝑖𝑜𝑛𝑅𝑎𝑡𝑒
 
 
BW user : 109,3 Kbps = 0,1093 
Mbps 
Number of users : 150 
% Activity rate : 164 % 
Network efficiency: 50 % 
Baseline/AP  : 8 Mbps 
𝑁𝐴𝑃 =  
0,1093 𝑥 150 𝑥1,64
0,5 𝑥8
 
 
NAP= 6,75 = 7 AP 
 
From these calculations it is obtained 
7 pieces AP can serve a total of 150 users. 
When in the classroom estimated 40 
active user then takes 2 AP in the 
classroom. 
 
7. Testing And Analysis 
This chapter contains the results of 
the testing and analysis of network 
systems has been realized. Ie comparative 
analysis of measurement results of 
theoretical, empirical, user capacity. 
 
In the process of measuring the power 
of a wireless network based on user 
capacity has been obtained: 
 
Number of users that can be served 
by one transmitter or AP Engenius EAP 
9550 is 40 active user based on the 
calculation formula 
 
𝑁𝐴𝑃
=  
𝐵𝑊𝑢𝑠𝑒𝑟 𝑥𝑁𝑢𝑠𝑒𝑟 𝑥𝐴𝑐𝑡𝑖𝑣𝑖𝑡𝑦
%𝐸𝑓𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦𝑥𝐴𝑠𝑠𝑜𝑐𝑖𝑎𝑡𝑖𝑜𝑛𝑅𝑎𝑡𝑒
 
 
The capacity per user up to 109.3 Kbps. 
 
 Library building3rd floor 
The number of transmitters that were 
estimated as many as 6 units. Results of 
design picture 3 generate a new topology 
optimization coupled with contour display 
network that can cover the entire area of 
the third floor of the library building by 
applying channel 1, 6, 5, 11, 10, 2 to the 
power 17 dbm and the average RSSI is 
generated -50 dbm. 
 
 
 
Figure 2.Library building 3rd floor (user) 
 
 Library building 5th floor 
  
 
The number of transmitters that 
were estimated as many as 13 pieces. 4 
image design produces results in the form 
of a new topology optimization coupled 
with contour display network that can 
cover the entire area of the fifth floor of 
the library building by applying channel 
1, 6, 5, 11, 10, 3, 2, 8, 9, 1, 4, 2 , 7 to 17 
dbm power and average the resulting 
RSSI is -45 dbm.. 
 
 
Figure 3.Library building 5th floor (user) 
 
 PTIIK-A Building 1st Floor 
The number of transmitters that were 
estimated as many as 9 pieces. 5 images 
produces results of designing a new 
topology optimization coupled with 
contour display network that can cover 
the entire floor area of a building by 
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applying 1 channel 1, 6, 10, 5, 11, 3, 9, 3, 
8 to 17 dbm power and average the 
resulting average RSSI is -45 dbm. 
 
 
 
Figure4.PTIIK-A Building 1
st
 Floor(user) 
 
 PTIIK-A Building 2nd Floor  
The number of transmitters that were 
estimated as many as 20 pieces. Result of 
design Figure 6 produces a new topology 
optimization coupled with contour display 
network that can cover the entire floor 
area of a building by applying a 2 channel 
1, 6, 5, 11, 10, 3, 2, 8, 9, 1, 4, 11 , 1, 6, 5, 
11, 1, 6, 7, 2 to the power 17 dbm and the 
average RSSI is -40 dbm generated. 
 
 
 
Figure 5.PTIIK-A Building 2nd Floor 
(user) 
 
 PTIIK-BBuilding  
The number of transmitters that were 
estimated as many as 9 pieces. 7 images 
produces results of designing a new 
topology optimization coupled with 
contour display network that can cover 
the entire area of the building B by 
applying channel 1, 6, 5, 11, 10, 2, 8, 9, 3 
to 17 dbm power and the average the 
resulting RSSI is -40 dbm. 
 
8. Conclusion 
Based on the testingandanalysisthat has 
been done, it can be concludedthat: 
a. Optimization of wireless network 
coverage area in the room with the 
calculation of the theoretical and 
empirical aspects of propagation 
produces output that improvement is 
accompanied by a new topology 
contour display network that can 
cover the entire area planned. 
Optimization is shown to increase 
the average RSSI value is initially -
100 to -55 dbm to -40 dbm in the 
entire area. 
b. Difference of results between 
measurements and calculations 
caused by interference path that is 
the path of reflection and change of 
direction signal as it passes through 
different mass something like walls, 
doors, and partitions so that the 
software can lower the level of the 
signal emitted by the access point. 
c. Power and channel settings reduce 
the interference in indoor wireless 
networks. Minimize power an AP, 
which is in the classroom with an 
area of 72 m
2
using 18 dbm power 
and length to diameter 9550 AP 
Engenius EAP can be reached is 
11.166 m. Use the right channel is 
applied 1 to 11 in non-overlapping in 
network design consisting of AP in 
the adjacent lot. 
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